SEQUENCE LISTING 



<110> Duvick, Jon 

Maddox, Joyce 

Navarro Acevedo, Pedro 

Simmons, Carl R. 

<120> Maize Peroxidase Genes and Their Use for 

Improving Plant Disease Resistance and Stalk Strength 



<130> 35718/242052 

<150> US 60/262,595 
<151> 2001-01-18 



<160> 37 



<170> FastSEQ for Windows Version 4.0 



<210> 1 
<211> 831 
<212> DNA 
<213> Zea mays 

<220> 

<221> CDS 

<222> (57) . . . (716) 



<400> 1 

aattcggcac gaggaataat tagttagttg ccttacctga tcagtcatca ccatgc atg 

Met 
1 

age tgc tgc atg cag ggt ggc ggc ccg gcg tac aag ttg cca ctg ggc 
Ser Cys Cys Met Gin Gly Gly Gly Pro Ala Tyr Lys Leu Pro Leu Gly 
5 10 15 

agg cgc gac ggg ctg gcg ccg gca teg aac gec gec gtc eta gcg gcg 
Arg Arg Asp Gly Leu Ala Pro Ala Ser Asn Ala Ala Val Leu Ala Ala 
20 25 30 



etc cca ccg ccg acg tec aag gtg ccg acg ctg ctg tec ttc ctg gcg 
Leu Pro Pro Pro Thr Ser Lys Val Pro Thr Leu Leu Ser Phe Leu Ala 
35 40 45 



aag ate aac ctg gac gtg acg gac ctg gtg gcg ctg teg ggc ggg cac 
Lys lie Asn Leu Asp Val Thr Asp Leu Val Ala Leu Ser Gly Gly His 
50 55 60 65 



a cg gtg ggc ate gcg cac tgc ggc tec ttc gac aac egg ctg ttc ccg 
Thr Val Gly lie Ala His Cys Gly Ser Phe Asp Asn Arg Leu Phe Pro 
70 75 80 



acg cag gac ccg acg ctg aac aag ttc ttc gcg ggg cag ctg tac egg 
Thr Gin Asp Pro Thr Leu Asn Lys Phe Phe Ala Gly Gin Leu Tyr Arg 

1 



85 



90 



95 



acc tgc ccg acc aac gcg acg gtc aac acg acg gcc aac gac gtc cgc 
Thr Cys Pro Thr Asn Ala Thr Val Asn Thr Thr Ala Asn Asp Val Arg 
100 105 110 

acg ccc aac gcc ttc gac aac aag tac tac gtg gac ctg etc aac egg 
Thr Pro Asn Ala Phe Asp Asn Lys Tyr Tyr Val Asp Leu Leu Asn Arg 
115 120 125 

gag ggc etc ttc acg teg gac cag gac ctg ctg acc aac gcc acc acg 
Glu Gly Leu Phe Thr Ser Asp Gin Asp Leu Leu Thr Asn Ala Thr Thr 
130 ' 135 140 145 

cgc ccc ate gtc acg cgc ttc gcc gtc gac cag gac gcc ttc ttc gac 
Arg Pro He Val Thr Arg Phe Ala Val Asp Gin Asp Ala Phe Phe Asp 
150 155 160 

cag ttc gtc tac tec tac gtc aag atg ggg cag gtc aac gtg etc acg 
Gin Phe Val Tyr Ser Tyr Val Lys Met Gly Gin Val Asn Val Leu Thr 
165 170 175 

ggc tec cag gga cag gtc cgc gcc aac tgc tec gcg cgc aac ggc gcc 
Gly Ser Gin Gly Gin Val Arg Ala Asn Cys Ser Ala Arg Asn Gly Ala 
180 185 190 

get get ggt gac agt gac ctg ccg tgg teg tec gtc gtc ate gag aca 
Ala Ala Gly Asp Ser Asp Leu Pro Trp Ser Ser Val Val He Glu Thr 
195 200 205 

gtc gcc gac gcc gcc ggt age etc gtg etc tag ataataagca aataagtagt 
Val Ala Asp Ala Ala Gly Ser Leu Val Leu * 
210 215 

ttgaagcttt cttcgcatgc atgttgcaac aaataagcag etagtagegt tgggaataaa 
gcagctagta gcgatcaaaa aaaaaaaaaa aaaaa 

<210> 2 
<211> 219 
<212> PRT 
<213> Zea mays 



<400> 2 



Met 


Ser 


Cys 


Cys 


Met 


Gin 


Gly 


Gly 


Gly 


Pro 


Ala 


Tyr 


Lys 


Leu 


Pro 


Leu 


1 






5 










10 










15 




Gly 


Arg 


Arg 


Asp 


Gly 


Leu 


Ala 


Pro 


Ala 


Ser 


Asn 


Ala 


Ala 


Val 


Leu 


Ala 








20 










25 










30 






Ala 


Leu 


Pro 


Pro 


Pro 


Thr 


Ser 


Lys 


Val 


Pro 


Thr 


Leu 


Leu 


Ser 


Phe 


Leu 






35 










40 










45 








Ala 


Lys 


He 


Asn 


Leu 


Asp 


Val 


Thr 


Asp 


Leu 


Val 


Ala 


Leu 


Ser 


Gly 


Gly 




50 










55 










60 










His 


Thr 


Val 


Gly 


He 


Ala 


His 


Cys 


Gly 


Ser 


Phe 


Asp 


Asn 


Arg 


Leu 


Phe 


65 










70 










75 










80 


Pro 


Thr 


Gin 


Asp 


Pro 


Thr 


Leu 


Asn 


Lys 


Phe 


Phe 


Ala 


Gly 


Gin 


Leu 


Tyr 










85 










90 










95 




Arg 


Thr 


Cys 


Pro 


Thr 


Asn 


Ala 


Thr 


Val 


Asn 


Thr 


Thr 


Ala 


Asn 


Asp 


Val 






100 










105 










110 







2 



Arg 


Thr 


Pro Asn Ala Phe 


Asp 


Asn 


Lys 


Tyr 


Tyr 


Val 


Asp 


Leu 


Leu 


Asn 






115 




120 










125 








Arg 


Glu 


Gly Leu Phe Thr 


Ser 


Asp 


Gin 


Asp 


Leu 


Leu 


Thr 


Asn 


Ala 


Thr 




130 




135 










140 










Thr 


Arg 


Pro He Val Thr 


Arg 


Phe 


Ala 


Val 


Asp 


Gin 


Asp 


Ala 


Phe 


Phe 


145 




150 










155 










160 


Asp 


Gin 


Phe Val Tyr Ser 


Tyr 


Val 


Lys 


Met 


Gly 


Gin 


Val 


Asn 


Val 


Leu 






165 








170 










175 




Thr 


Gly 


Ser Gin Gly Gin 


Val 


Arg 


Ala 


Asn 


Cys 


Ser 


Ala 


Arg 


Asn 


Gly 






180 






185 










190 






Ala 


Ala 


Ala Gly Asp Ser 


Asp 


Leu 


Pro 


Trp 


Ser 


Ser 


Val 


Val 


He 


Glu 






195 




200 










205 








Thr 


Val 


Ala Asp Ala Ala 


Gly 


Ser 


Leu 


Val 


Leu 













210 215 



U <210> 3 

<211> 1354 
<212> DNA 
<213> Zea mays 



ru 
in 



in \ 

: !.:' 



<220> 
<221> CDS 

<222> (67) . . . (1008) 
<400> 3 

aattcggcac gagcttaagc aagtagcttc attcaccgag cgtgcaggca caggcagcag 60 
cttgcc atg gcg tct ccc acc ttg atg caa tgc ctg gtc gcc gtt tec 108 
Met Ala Ser Pro Thr Leu Met Gin Cys Leu Val Ala Val Ser 
15 10 

etc etc tec tgt gtc gcc cac gca cag etc teg ccc acg ttc tat gcg 156 
Leu Leu Ser Cys Val Ala His Ala Gin Leu Ser Pro Thr Phe Tyr Ala 
15 20 25 30 

tec tec tgc ccc aac ctg cag age ate gtt egg gcg gcg atg acc cag 2 04 

Ser Ser Cys Pro Asn Leu Gin Ser He Val Arg Ala Ala Met Thr Gin 
35 40 45 

gcc gtc gca agt gag cag agg atg ggc gcc tct ctg etc agg etc ttc 2 52 

Ala Val Ala Ser Glu Gin Arg Met Gly Ala Ser Leu Leu Arg Leu Phe 
50 55 60 

ttc cac gac tgc ttc gtt caa ggc tgc gac gga teg ate ctt etc gac 300 
Phe His Asp Cys Phe Val Gin Gly Cys Asp Gly Ser He Leu Leu Asp 
65 70 75 

gcc gga ggg gag aag acc gcc ggg ccg aac ctg aac teg gtg cgc ggc 348 
Ala Gly Gly Glu Lys Thr Ala Gly Pro Asn Leu Asn Ser Val Arg Gly 
80 85 90 

ttt gag gtc ate gac acc ate aag egg aac gtc gag gcc gcg tgc ccc 3 96 

Phe Glu Val He Asp Thr He Lys Arg Asn Val Glu Ala Ala Cys Pro 
95 100 105 110 

ggc gtc gtg teg tgc gcc gac ate etc gcg ctt gcc gcg cgc gac gga 444 
Gly Val Val Ser Cys Ala Asp He Leu Ala Leu Ala Ala Arg Asp Gly 

3 



115 



120 



125 



acc aac ctt etc ggc ggg ccg acc tgg age gtg ccg etc ggg egg egg 4 92 

Thr Asn Leu Leu Gly Gly Pro Thr Trp Ser Val Pro Leu Gly Arg Arg 
130 135 140 

gac teg acg acg gee age gee teg etc gee aac age aac ccc ccg ccc 540 

Asp Ser Thr Thr Ala Ser Ala Ser Leu Ala Asn Ser Asn Pro Pro Pro 
145 150 155 

ccg acg gee age etc ggc acg etc ate tec ctg ttc ggc agg cag ggc 588 

Pro Thr Ala Ser Leu Gly Thr Leu lie Ser Leu Phe Gly Arg Gin Gly 
160 165 170 

ctg teg ccg cgc gac atg acg gcg ctg teg ggc gcg cac acc ate ggg 636 

Leu Ser Pro Arg Asp Met Thr Ala Leu Ser Gly Ala His Thr lie Gly 

y 175 180 185 190 

S£! ca 9 9 CC c 99 t 9 c acc acc ttc C 9 C 99 c C 9 C atc tac 99 c 9 a c acc gac 684 

Gin Ala Arg Cys Thr Thr Phe Arg Gly Arg lie Tyr Gly Asp Thr Asp 

195 200 205 



Si 



atc aac gec tec ttc gcg gcg ctg egg cag cag acg tgc ccg egg tec 732 
HJ He Asn Ala Ser Phe Ala Ala Leu Arg Gin Gin Thr Cys Pro Arg Ser 
in 210 215 220 



p% ggc ggc gac ggc aac ctg gcg ccc atc gac gtg cag acg ccg gtg agg 780 
Gly Gly Asp Gly Asn Leu Ala Pro He Asp Val Gin Thr Pro Val Arg 
225 230 235 



M 



ttc gac acg gee tac ttc acc aac ctg ctg teg egg egg ggc ctg ttc 828 
P Phe Asp Thr Ala Tyr Phe Thr Asn Leu Leu Ser Arg Arg Gly Leu Phe 
HJ 240 245 250 

cac teg gac cag gag etc ttc aac ggc ggg teg cag gac gcg ctg gtg 876 
His Ser Asp Gin Glu Leu Phe Asn Gly Gly Ser Gin Asp Ala Leu Val 
255 260 265 270 

agg cag tac age gee age gee teg etc ttc aac gec gac ttc gtg gca 924 
Arg Gin Tyr Ser Ala Ser Ala Ser Leu Phe Asn Ala Asp Phe Val Ala 
275 280 285 

gec atg att agg atg ggc aac gtt ggg gtg etc acc ggc acc gee gga 972 
Ala Met He Arg Met Gly Asn Val Gly Val Leu Thr Gly Thr Ala Gly 
290 295 300 

cag atc agg cgc aac tgc egg gtc gtc aac age tag atacgacgea 1018 
Gin He Arg Arg Asn Cys Arg Val Val Asn Ser * 
305 310 

teggattega tcgatatact tgtagctata getagcttge tcgtcgaccg agegcacatt 1078 

gatagatcga ccgacataga gctcgcttct gatgaacccc agtacgtgta ctctctagta 1138 

tatatacata gatatagcta tagattgaac aegtegtcaa taccagtaga ataagtggtg 1198 

aacgaccacg caaggagaag agtgatcgaa gcagtgtcac ttggttaccg aaatgattca 1258 

tctgacattt tcgtattgga ttttgaaege aactatatat atatatatat acactgttga 1318 

cacctttttc ggaaaaaaaa aaaaaaaaaa aaaaaa 13 54 



<210> 4 
<211> 313 
<212> PRT 
<213> Zea mays 



<400> 4 



Met 


Ala 


Ser 


Pro 


Thr 


Leu 


Met 


Gin 


Cys 


Leu 


Val 


Ala 


Val 


Ser 


Leu 


Leu 


1 








5 










10 










15 




Ser 


Cys 


Val 


Ala 


His 


Ala 


Gin 


Leu 


Ser 


Pro 


Thr 


Phe 


Tyr 


Ala 


Ser 


Ser 








20 










25 










30 






Cvs 


Pro 


Asn 


Leu 


Gin 


Ser 


He 


Val 


Arg 


Ala 


Ala 


Met 


Thr 


Gin 


Ala 


Val 






35 










40 










45 








Ala 


Ser 


Glu 


Gin 


Arg 


Met 


Glv 


Ala 


Ser 


Leu 


Leu 


Arq 


Leu 


Phe 


Phe 


His 




50 










55 










60 










Asp 


Cys 


Phe 


Val 


Gin Gly 


Cvs 


Asd 


Gly 


Ser 


He 


Leu 


Leu 


Asp 


Ala 


Gly 












70 










75 










80 


Glv 


Glu 


Lys 


Thr Ala Gly 


Pro 


Asn 


Leu 


Asn 


Ser 


Val 


Arg 


Gly 


Phe 


Glu 










85 










90 










95 




Val 


lie 


Asp 


Thr 


He 


Lys 


Arq 


Asn 


Val 


Glu 


Ala 


Ala 


Cys 


Pro 


Gly 


Val 








100 










105 










110 






Val 


Ser 


Cys 


Ala 


Asp 


He 


Leu 


Ala 


Leu 


Ala 


Ala 


Arg 


Asp 


Gly 


Thr 


Asn 






115 










120 










125 








Leu 


Leu. 


Glv 


Gly Pro Thr 


TrD 


Ser 


Val 


Pro 


Leu 


Gly 


Arq 


Arg 


Asp 


Ser 














135 










140 










Thr 


Thr 


Ala 


Ser 


Ala 


Ser 


Leu 


Ala 


Asn 


Ser 


Asn 


Pro 


Pro 


Pro 


Pro 


Thr 


1 AC 










150 










155 










160 


Ala 


Ser 


Leu 


Gly Thr Leu 


He 


Ser 


Leu 


Phe 


Gly 


Arg 


Gin 


Gly 


Leu 


Ser 










165 










170 










175 




Pro 




Asp 


Met 


Thr 


Ala 


Leu 


Ser 


Gly 


Ala 


His 


Thr 


He 


Gly 


Gin 


Ala 








180 










185 










190 






Ara 


Cys 


Thr 


Thr 


Phe 


Arg 


Gly 


Arq 


He 


Tyr 


Gly 


Asp 


Thr 


Asp 


He 


Asn 






195 










200 










205 








Ala 


Ser 


Phe 


Ala 


Ala 


Leu 


Arg 


Gin 


Gin 


Thr 


Cys 


Pro 


Arg 


Ser 


Gly 


Gly 




210 










215 










220 










Asp 


Gly 


Asn 


Leu 


Ala 


Pro 


He 


Asp 


Val 


Gin 


Thr 


Pro 


Val 


Arg 


Phe 


Asp 


225 










230 










235 










240 


Thr 


Ala 


Tyr 


Phe 


Thr 


Asn 


Leu 


Leu 


Ser 


Arg 


Arg 


Gly 


Leu 


Phe 


His 


Ser 










245 










250 










255 




Asp 


Gin 


Glu 


Leu 


Phe 


Asn 


Gly 


Gly 


Ser 


Gin 


Asp 


Ala 


Leu 


Val 


Arg 


Gin 








260 










265 










270 






Tyr 


Ser 


Ala 


Ser 


Ala 


Ser 


Leu 


Phe 


Asn 


Ala 


Asp 


Phe 


Val 


Ala 


Ala 


Met 






275 










280 










285 








lie 


Arg 


Met 


Gly Asn Val 


Gly 


Val 


Leu 


Thr 


Gly 


Thr 


Ala 


Gly 


Gin 


He 




290 










295 










300 










Arg 


Arg 


Asn 


Cys 


Arg 


Val 


Val 


Asn 


Ser 

















305 310 



<210> 5 

<211> 1263 

<212> DNA 

<213> Zea mays 

<220> 
<221> CDS 

<222> (29) . . . (1099) 



9 



SI2 012 S02 

nsq 6av dsv :t9S 9u_d ^s I^A sAo sth Aid 6av Aid I^A JIIX sth biv 
9^9 630 66d db6 d6b 033 do:} 346 063 dbd d66 d6d d66 636 6db dbd 606 

002 S6I 061 S8I 

Aid ^^S nsq Biv I^A nsq dsv biv sAq dsv nsq ass Bav usv sAi sijd 
8 29 d66 dd^ 640 6d6 636 64D db6 6d6 6bb db6 63D dBb 66d dbb 6bb 033 

08T SLZ OLX 

nio an nsq jcqj, oad I^A dsv 9u_d 9ild oad hiv oad nsq aqj, Aid 
08S Bd:} BbB cqh B^d Bdb 600 636 db6 D33 D33 000 606 6dd 63D ddb d66 

591 091 SSI 

IPA nsq dsv -z^S -*9S ^IV oad ^IV nsq Aid dsv Bav Bav A10 nsq oad 
ses B36 o^6 oBb bd^ 606 6dd 6d6 64D 366 db6 d6d 66o 666 d^o ;oo 

OSI Sfrl 0^1 

IBA nio 9itd 9U.d oad ^ID ^ID -*9S ^IV IBA IBA biv dsv 6av -*qx *IV 
£8fr 3}B Bb6 D34 d^^ dod dBB dBB ddi BdB d^B 0^6 dd6 db6 66b oob dd6 

sei oei ssi 

nsq aq,i am, an dsv ^IV sAo ass I^A JU.X cad Aid sAo iba ^IV sth 
911? did 6db bdb d^b db6 dd6 D64 0D3 636 Bob 000 666 D64 D36 006 oho 

021 SII 011 SOI Q 

IBA biv biv Bav ^11 dsv dsv 911 nsq sAq nsq biv nio oad Bav nsq ^ 
88£ s^B ddB 006 dBd d^b db6 db6 d:*b 030 6hb o^d 60B BeB odd 360 6^0 ^ 

H 

001 S6 06 . 3 
J:qX uio usv oad I^A nio an uio nio ass usv Aid ass naq naq 

0^e Bdb Bho dhh odd 1236 6126 0312 6bd 6t?6 dBp dhb dd^ ^66 403 6^d d^d 

U1 

S8 08 SL ry 

I HA ^9S ©TV dsv sAo Aid uio cad 9qd sAd dsv sth 9*td 9qd 3TI Bav [JQ 
ZSZ s^B do^ Bd6 dh6 063 d66 6bd 6dd d^^ 063 dh6 dbd d^^ d^^ d^b d6d 

0Z. S9 09 

9H naq Aid eiv hiv 9ii A10 an dsv 6av 6av naq t=?iv nio hiv I^a 
VbZ d^b d^d 666 606 ddB d^h d66 d^h dh6 d6d dBd d^d dd6 6h6 dd6 D36 

SS OS S^ 

sth daj, 6av I^a 911 Aid nio I^a z^S oad sAo x^s I^A dsv jAx sqd 
961 dvd 663 d6d 6^6 d^b d66 6b6 646 6o^ 6dd d6^ oo; ^^6 oe6 ob^ d^^ 

0^ se oe S2 

ass cTaj, a9S nsq A10 usv ^iv 9TI oad nio usv I^a I^A JXIX ^iv 

8^1 d6h 66^ 00; d^d d66 ^bb dd6 d^b ddd 6b6 ^bb 6^6 dob 636 6db dd6 

02 SI 01 
ass -29S nsq biv biv biv sAo nsq biv nsq nsq iba nsq biv IBA oad 

001 Bd^ 603 d^d dd6 dd6 ddB 064 630 6d6 6^d 6^d 636 d^d dd6 6^6 bdd 

S I 
6av -I9S A10 ^9S xos Bav biv 49W 
ZS h6b ^6b ^66 ^6b 003 66b 6d6 6^b b6bd6b6d 6bbd6d}bbd 6^b^b^^bbb 

S <00^> 



.t:!J.-. 



L 

nxo Jlos usv ^10 naq nsi iba X9S ds V sAo Axo uxo oxa 

08 SL OL S9 

9U_d sAo dsv sth stld 9U_d 911 Bxv 311 n9q Axo ^IV hxv ©TI ^10 ail 

09 SS OS 

dsv Bxv Bxv nsq ^IV nio hxv I^A sth dxj, Bxv I^A 311 Axo nxo T^A 
St Ofr se 

oad sAo j:9S IBA dsv -zAj, 9qd -T9S dJi X9S ngq Axo usv HTV ^TI 
0€ 9Z OZ 

oad nxo usv T«A -*qx T^A -*U.X ^TV -T^S -*9S n9q bxv HXV hiv sAo n9q 

91 01 ST 

hiv H9i ri9q iba t\9q exv I^a o^d Bxv z^S Axo Bxv ^TV 39W 

9 <00fr> 

sAbui B9Z <ZXZ> 
XHd 

9Se <TTS> 
9 <0T3> 

£9 ZX bbbb e^HeeHeee E^e^eeee^ bbbbbbbbbb 

SZZX bbbbbbbbbb bbbbbbbbbb bbbbbbbb^B Bibibbdibd odb;o^o;; bd6:h:}6b:}b 
69XX ;66;;bd;bd 6;d6;;d66b b^bbbd^B; 03300:40:166 ;o:}Dm:};6 ;:}6:}d6:}d6b 

sse ose s*e 

* BXV dsv HXV «TV n9i Axo nxo dsv Axo *?TV xq,i xq.1 
60X1 ^^bB^bB^bb b6; 6d6 dbB doB 6d6 d;d 66B 6bB obB oBB BdB dob dob 

o^e see oee 

nxo n9i uxo ^XV I^A dsv Axo n9q bxv Jqi usv Bxv X e A 

0901 Bb6 d;d Bbd doB pd; Bo; bo; d;6 ;b6 bBB d;d ddB ddb dbb dBd 636 



Up} 
tj:»f| 

sse ose sie 

X9S sAo usv Bxv Bxv 311 nxo Axo ^IV -*9S Axo x^L nsq 9X1 dsv 
SIOT oo; 063 dbb dBd d6d D4B BbB b66 6d6 dBb dBB dob did o^b dbB B^b |jl 

iU 

oxe soe ooe $| 

UXO sAq iba -*9S Bxv bxv sqd uxo dsv sqd sqd hiv *?xv K 

fr96 Bbd dBb B^b Bbb B;B 6;b dd; BBb ddB dh Bbo obB o;; d;; doB do6 



S6Z 06Z 9BZ 

uxo usv n9q bxv ©Md Bxv ^qx ^xv «TV B-^V sAq ^qx dsv oad sth usv 
9X6 Bbo dbb d^o BoB 033 060 dob doB BoB 0B0 6bb dob obB Bod dbo dbb 

083 SLZ 0LZ S9Z 

9X1 ngq Axo uxo dsv zz>S sAq; 9L[d n9q Axo uxo sAq bxv 9X1 nsr T dsv 
898 o^b 030 dBB Bbo dbB 60; Bbb 033 030 BBB Bbd 6bb doB o^b ;;d dbB 

09S SSS 0S3 

9t[d ^Aj, jlAj, sAq usv dsv 9qd *TV usv oad ^qx B^v I^A dsv nsq x^A 
028 334 oh; ob; 6bb obb obB o;; 006 obb 000 Bob 0B0 B;B ob6 6;o 6;6 

stz otz ses 

UXO xqx x^A I ha usv Axo o^d dsv J9S HXV sAo sAq BXV ^qx n9q 

ZLL Bbo dob 6;B 6;6 obb BBB dBb odd obB dBb ooB dB; Bbb ooB Bob 6;o 

oes szz ozz 

Bxv uxo Bxv sqd hxv oxa dsv ^qx Axo dsv dsv HXV usv oxa oad 

tZL BBb Bbd 66d d;; 606 600 db6 B;b dob dBB ;bB obB BoB obb odd Bod 



8 



S2 02 SI 01 

THA hiv IHA nsq; risi nsi nsq hst; iba oad oad oad Tisq; nsq nsq; 

6^6 606 646 630 030 030 030 030 030 046 600 odd 330 lio 330 

S I 
oad 6av hiv hiv 3SW hiv *m ^Aj, ^3w 

600 p6d 606 bd6 63B bo6 30B Dei 6}e 40060 64006^06120 61206606646 
6466^40644 06BB004606 4061206^064 0^06644004 4^6^000444 6o6oobbo6b 
B4HB40612120 612612612061212 66612061212120 06006126040 661260606120 606464B040 

Z. <00t>> 

(2221) • * * (9frT) <222> 
SOD <I22> 
<022> 

sAbui tsbz <ei2> 
VNd <2I2> 
6IST <II2> 
L <0T2> 







r\ c c 








brt 


n3 r i 


/V L »J 




dsv 


X TO ptv 

/v LtJ = L V 


TTT T 


TTT T 




S££ 








0££ 




dsv 


AlO 


nsi 


HIV 


atfi, usv 


6av 


I HA 


02e 








sie 






HIV 




Aio 




nsq ©II 


dsv 


4SW 










ooe 






HIV 


9u_d 


uio 


dsv 


9i{d 9U_d 


HIV 


HIV 








S82 










6av 


sA»i 


JILL 


dsv oad 


sth 


usv 






0Z.2 








S92 


nsq 


AlO 


HID 


sAq 


HIV 311 


nsq 


dsv 




SS2 








0S2 




usv 


oad 


*m 


6av 


I HA dsv 


nsq 


I HA 


0^2 








SE2 






dsv 


ass 


HIV 


sAo 
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gee tgc ttc ggc gtc gtc tec tgc gcg gac ata etc gcg ttc gcg gee 
Ala Cys Phe Gly Val Val Ser Cys Ala Asp lie Leu Ala Phe Ala Ala 
115 120 125 

agg gac age gtc gca etc gee ggc ggg aac gcg tac cag gtg ccg gcg 
Arg Asp Ser Val Ala Leu Ala Gly Gly Asn Ala Tyr Gin Val Pro Ala 
130 135 140 

999 egg egg gac ggg tec gtg teg cgc gcg teg gac acc aac ggc aac 
Gly Arg Arg Asp Gly Ser Val Ser Arg Ala Ser Asp Thr Asn Gly Asn 
145 150 155 

ctg ccg ccg ccg acg gee aac gtc gcg cag etc acg cag ate ttc ggc 
Leu Pro Pro Pro Thr Ala Asn Val Ala Gin Leu Thr Gin lie Phe Gly 
160 165 170 



37 



acc aag ggc ctg acg cag aag gag atg gtc ate ctg teg ggc gcg cac 
Thr Lys Gly Leu Thr Gin Lys Glu Met Val lie Leu Ser Gly Ala His 
175 180 185 190 



576 



acc ate ggc tec teg cac tgc age tec ttc age ggc egg ctg teg ggg 
Thr lie Gly Ser Ser His Cys Ser Ser Phe Ser Gly Arg Leu Ser Gly 
195 200 205 



624 



teg gee acg acg gcg ggc ggg cag gac ccg acc atg gac ccg gcg tac 
Ser Ala Thr Thr Ala Gly Gly Gin Asp Pro Thr Met Asp Pro Ala Tyr 
210 215 220 



672 



gtg gcg cag ctg gcg egg cag tgc ccg cag ggc ggc gac ccg etc gtg 
Val Ala Gin Leu Ala Arg Gin Cys Pro Gin Gly Gly Asp Pro Leu Val 
225 230 235 



720 
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3: 
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ru 



ccc atg gac tac gtc tec ccc aac gee ttc gac gag ggc ttc tac aag 768 
Pro Met Asp Tyr Val Ser Pro Asn Ala Phe Asp Glu Gly Phe Tyr Lys 
240 245 250 

ggc gtc atg tec aac cgc ggc ctg ctg tec teg gac cag gcg ctg etc 816 
Gly Val Met Ser Asn Arg Gly Leu Leu Ser Ser Asp Gin Ala Leu Leu 
255 260 265 270 

age gac aag aac acc gee gtg cag gtc gtc acc tac gee aac gac ccg 864 
Ser Asp Lys Asn Thr Ala Val Gin Val Val Thr Tyr Ala Asn Asp Pro 
275 280 285 

gee acc ttc cag gee gac ttc gee gee gec atg gtc aag atg ggc tec 912 
Ala Thr Phe Gin Ala Asp Phe Ala Ala Ala Met Val Lys Met Gly Ser 
290 295 300 

gtc ggc gtg etc acc ggc acc age ggc aag gtc agg gee aac tgc aga 960 
Val Gly Val Leu Thr Gly Thr Ser Gly Lys Val Arg Ala Asn Cys Arg 
305 310 315 



gtc gee tga tccatcatca tcattcactc gtgtggagtt gtagattcgt 
Val Ala * 
320 



1009 



tatattgatt gatttggacc ggacgacgtc gaegggatgg cgtagcatag catagtctgc 1069 
ttgegcaatt gtatgtattg cctgtacttg cgcgtgtatg ggtttcgctg tgcaaatttt 1129 
cgttggctcc ccaaaaaaaa aaaaaaaaaa 1159 

<210> 29 

<211> 320 

<212> PRT 

<213> Zea mays 



<400> 29 

Met Ala Val Leu His Leu Gin Ala Ala Ala Val Ala Val Leu Leu Met 

15 10 15 

Ala Thr Gly Leu Arg Ala Gin Leu Arg Val Gly Phe Tyr Asp Ser Ser 

20 25 30 

Cys Pro Ala Ala Glu He He Val Gin Gin Glu Val Ser Arg Ala Val 

35 40 45 

Ala Ala Asn Pro Gly Leu Ala Ala Gly Leu Leu Arg Leu His Phe His 

38 
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hit* 

N! 

ru 
ill 



ru 



50 

Asp Cys 
65 

Lys Gly 

Gly Phe 

Phe Gly 

Ser Val 
130 
Arg Asp 
145 

Pro Pro 

Gly Leu 

Gly Ser 

Thr Thr 
210 
Gin Leu 
225 

Asp Tyr 

Met Ser 

Lys Asn 

Phe Gin 
290 
Val Leu 
305 



Phe Val 

Asn Thr 

Glu Val 
100 
Val Val 
115 

Ala Leu 

Gly Ser 

Thr Ala 

Thr Gin 
180 
Ser His 
195 

Ala Gly 

Ala Arg 

Val Ser 

Asn Arg 
260 
Thr Ala 
275 

Ala Asp 
Thr Gly 



Gly Gly 
70 

Ala Glu 
85 

Val Asp 

Ser Cys 

Ala Gly 

Val Ser 
150 
Asn Val 
165 

Lys Glu 

Cys Ser 

Gly Gin 

Gin Cys 
230 
Pro Asn 
245 

Gly Leu 

Val Gin 

Phe Ala 

Thr Ser 
310 



55 

Cys Asp 

Lys Asp 

Arg lie 

Ala Asp 
120 
Gly Asn 
135 

Arg Ala 

Ala Gin 

Met Val 

Ser Phe 
200 
Asp Pro 
215 

Pro Gin 

Ala Phe 

Leu Ser 

Val Val 
280 
Ala Ala 
295 

Gly Lys 



Ala Ser 

Ala Gly 
90 

Lys Ala 
105 

lie Leu 

Ala Tyr 

Ser Asp 

Leu Thr 
170 
lie Leu 
185 

Ser Gly 

Thr Met 

Gly Gly 

Asp Glu 
250 
Ser Asp 
265 

Thr Tyr 
Met Val 
Val Arg 



60 
Val Leu 
75 

Pro Asn 

Arg Val 

Ala Phe 

Gin Val 
140 
Thr Asn 
155 

Gin lie 

Ser Gly 

Arg Leu 

Asp Pro 
220 
Asp Pro 
235 

Gly Phe 

Gin Ala 

Ala Asn 

Lys Met 
300 
Ala Asn 
315 



lie Asp 

Leu Ser 

Glu Gin 
110 
Ala Ala 
125 

Pro Ala 

Gly Asn 

Phe Gly 

Ala His 
190 
Ser Gly 
205 

Ala Tyr 

Leu Val 

Tyr Lys 

Leu Leu 
270 
Asp Pro 
285 

Gly Ser 
Cys Arg 



Ser Thr 
80 

Leu Arg 
95 

Ala Cys 

Arg Asp 

Gly Arg 

Leu Pro 
160 
Thr Lys 
175 

Thr He 

Ser Ala 

Val Ala 

Pro Met 
240 
Gly Val 
255 

Ser Asp 

Ala Thr 

Val Gly 

Val Ala 
320 



<210> 30 
<211> 1310 
<212> DNA 
<213> Zea mays 

<220> 
<221> CDS 

<222> (100) . . . (1098) 
<400> 30 

cgcacgctag tgtcagtggc acgcagggca gccgcgcgca ccgaggggag gccagagcta 60 
gcggcgaggc caagggcgcg ggcgcgggcg cggacggca atg gcg aga get gga 114 

Met Ala Arg Ala Gly 
1 5 

ggc ggc ggt ccg gtc cgc ggc gcg gcg ctg gtg gtc gtg ctg eta ggc 162 
Gly Gly Gly Pro Val Arg Gly Ala Ala Leu Val Val Val Leu Leu Gly 
10 15 20 

ate gtc gtg ggc gcg gcg agg get cag ctg egg cag aac tac tac ggc 210 
He Val Val Gly Ala Ala Arg Ala Gin Leu Arg Gin Asn Tyr Tyr Gly 
25 30 35 

39 



age teg tgc ccc age gcg gag tec acg gtg cgc tec gtc ate teg cag 
Ser Ser Cys Pro Ser Ala Glu Ser Thr Val Arg Ser Val lie Ser Gin 
40 45 50 

cgc etc cag cag age ttc gee gtg ggg ccc ggc acg etc cgc etc ttc 
Arg Leu Gin Gin Ser Phe Ala Val Gly Pro Gly Thr Leu Arg Leu Phe 
55 60 65 

ttc cac gac tgc ttc gtc agg gga tgc gac gcg teg gtg atg ctg atg 
Phe His Asp Cys Phe Val Arg Gly Cys Asp Ala Ser Val Met Leu Met 
70 75 80 85 

gcg ccg aac ggg gac gac gag age cac age ggc gcg gac gee acg ctg 
Ala Pro Asn Gly Asp Asp Glu Ser His Ser Gly Ala Asp Ala Thr Leu 
90 95 100 

teg ccg gac gee gtg gac gee ate aac aag gcg aag gcg gee gtg gag 
Ser Pro Asp Ala Val Asp Ala He Asn Lys Ala Lys Ala Ala Val Glu 
105 HO H5 

gcg etc ccc ggg tgc gee ggc aag gtc teg tgc gcg gac ate etc gee 
Ala Leu Pro Gly Cys Ala Gly Lys Val Ser Cys Ala Asp He Leu Ala 
12 0 12 5 130 

atg gee gca cgt gac gtc gtc tec ctg ctg ggc ggt ccg age tac ggc 
Met Ala Ala Arg Asp Val Val Ser Leu Leu Gly Gly Pro Ser Tyr Gly 
135 140 145 

gtg gag ctg ggg egg ctg gac ggc aag acg ttc aac agg gee ate gtg 
Val Glu Leu Gly Arg Leu Asp Gly Lys Thr Phe Asn Arg Ala. He Val 
150 155 160 165 

aag cac gtc etc ccg ggc ccc ggc ttc aac ctg gac cag etc aac gee 
Lys His Val Leu Pro Gly Pro Gly Phe Asn Leu Asp Gin Leu Asn Ala 
170 175 180 

etc ttc gcg cag aac ggc etc acg cag acg gac atg ate gcg etc tea 
Leu Phe Ala Gin Asn Gly Leu Thr Gin Thr Asp Met He Ala Leu Ser 
185 190 195 

ggc gcg cac acg ate ggg gtg acg cac tgc gac aag ttc gtg egg egg 
Gly Ala His Thr He Gly Val Thr His Cys Asp Lys Phe Val Arg Arg 
200 205 210 

ate tac acg ttc aag cag egg ctg gcg tgg aac ccg ccg atg aac ctg 
He Tyr Thr Phe Lys Gin Arg Leu Ala Trp Asn Pro Pro Met Asn Leu 
215 220 225 

gac ttc ctg cgc teg ctg egg egg gtg tgc ccc etc age tac age ccc 
Asp Phe Leu Arg Ser Leu Arg Arg Val Cys Pro Leu Ser Tyr Ser Pro 
230 235 240 245 

acg gcg ttc gee atg ctg gac gtc ace acg ccc agg gtc ttc gac aac 
Thr Ala Phe Ala Met Leu Asp Val Thr Thr Pro Arg Val Phe Asp Asn 
250 255 260 



40 



gcc tac ttc aac aac etc cgc tac aac aag ggc ctg etc gec tec gac 
Ala Tyr Phe Asn Asn Leu Arg Tyr Asn Lys Gly Leu Leu Ala Ser Asp 
265 270 275 



cag gtg etc ttc ace gac cgc cgc tec cga ccc acc gtc aac etc ttc 
Gin Val Leu Phe Thr Asp Arg Arg Ser Arg Pro Thr Val Asn Leu Phe 
280 285 290 

gcc gcc aac gcc acc gcc ttc tac gag gca ttc gtc gcc gcc atg gcc 
Ala Ala Asn Ala Thr Ala Phe Tyr Glu Ala Phe Val Ala Ala Met Ala 
295 300 305 

aag etc ggc agg ate ggc etc aag acc ggc gcc gac ggc gag ata cgc 
Lys Leu Gly Arg lie Gly Leu Lys Thr Gly Ala Asp Gly Glu lie Arg 
310 315 320 325 

cgc gtc tgc acc gcc gtc aac taa gectgeattg getgettget gcttgcgtgc 
Arg Val Cys Thr Ala Val Asn * 
330 

gtgggtttca cttatttcac ttcttctttc tcttgtttat ataegtaegt ttgtcggatg 
gattttggta gecatgagat gacatccttg ctctgagcta gcggacctgc cccgattgga 
tgatatagat tgatccagat gttcttctaa aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa 
aa 

<210> 31 
<211> 332 
<212> PRT 
<213> Zea mays 

<400> 31 

Met Ala Arg Ala Gly Gly Gly Gly Pro Val Arg Gly Ala Ala Leu Val 

15 10 15 

Val Val Leu Leu Gly He Val Val Gly Ala Ala Arg Ala Gin Leu Arg 

20 25 30 

Gin Asn Tyr Tyr Gly Ser Ser Cys Pro Ser Ala Glu Ser Thr Val Arg 

35 40 45 

Ser Val He Ser Gin Arg Leu Gin Gin Ser Phe Ala Val Gly Pro Gly 

50 55 60 

Thr Leu Arg Leu Phe Phe His Asp Cys Phe Val Arg Gly Cys Asp Ala 
65 .70 75 80 

Ser Val Met Leu Met Ala Pro Asn Gly Asp Asp Glu Ser His Ser Gly 

85 90 95 

Ala Asp Ala Thr Leu Ser Pro Asp Ala Val Asp Ala He Asn Lys Ala 

100 105 110 

Lys Ala Ala Val Glu Ala Leu Pro Gly Cys Ala Gly Lys Val Ser Cys 

115 120 125 

Ala Asp He Leu Ala Met Ala Ala Arg Asp Val Val Ser Leu Leu Gly 

130 135 140 

Gly Pro Ser Tyr Gly Val Glu Leu Gly Arg Leu Asp Gly Lys Thr Phe 
145 150 155 160 

Asn Arg Ala He Val Lys His Val Leu Pro Gly Pro Gly Phe Asn Leu 

165 170 175 

Asp Gin Leu Asn Ala Leu Phe Ala Gin Asn Gly Leu Thr Gin Thr Asp 

180 185 190 

Met He Ala Leu Ser Gly Ala His Thr He Gly Val Thr His Cys Asp 
195 200 205 

41 



Lys 


Phe 


Val 


Arg Arg 


He 


Tyr 


Thr 


Phe 


Lys 


Gin 


Arg 


Leu 


Ala 


Trp 


Asn 




210 








215 










220 










Pro 


Pro 


Met 


Asn Leu 


Asp 


Phe 


Leu 


Arg 


Ser 


Leu 


Arg 


Arg 


Val 


Cys 


Pro 


225 








230 










235 










240 


Leu 


Ser 


Tyr 


Ser Pro 


Thr 


Ala 


Phe 


Ala 


Met 


Leu 


Asp 


Val 


Thr 


Thr 


Pro 








245 










250 










255 




Arg 


Val 


Phe 


Asp Asn 


Ala 


Tyr 


Phe 


Asn 


Asn 


Leu 


Arg 


Tyr 


Asn 


Lys 


Gly 








260 








265 










270 






Leu 


Leu 


Ala 


Ser Asp 


Gin 


Val 


Leu 


Phe 


Thr 


Asp 


Arg 


Arg 


Ser 


Arg 


Pro 






275 








280 










285 








Thr 


Val 


Asn 


Leu Phe 


Ala 


Ala 


Asn 


Ala 


Thr 


Ala 


Phe 


Tyr 


Glu 


Ala 


Phe 




290 








295 










300 










Val 


Ala 


Ala 


Met Ala 


Lys 


Leu 


Gly 


Arg 


He 


Gly 


Leu 


Lys 


Thr 


Gly 


Ala 


305 








310 










315 










320 


Asp 


Gly 


Glu 


lie Arg 


Arg 


Val 


Cys 


Thr 


Ala 


Val 


Asn 











325 330 



<210> 32 
<211> 1170 
<212> DNA 
<213> Zea mays 

<220> 
<221> CDS 

<222> (25) . . . (1092) 
<400> 32 

gggcggcagc agcagcctgc gcct atg tac act gca atg gca gcg cga ccg 

Met Tyr Thr Ala Met Ala Ala Arg Pro 
1 5 

ctg ctt ctt ccc cct ccg gtc etc etc etc ctg gtg gtg ctg get get 
Leu Leu Leu Pro Pro Pro Val Leu Leu Leu Leu Val Val Leu Ala Ala 
10 15 20 25 

teg teg gee gee cat ggc tac ggc gee tac ggc tac ggc gac get get 
Ser Ser Ala Ala His Gly Tyr Gly Ala Tyr Gly Tyr Gly Asp Ala Ala 
30 35 40 

get gag etc agg gtc ggg ttc tac aag gac teg tgc ccg gac gee gag 
Ala Glu Leu Arg Val Gly Phe Tyr Lys Asp Ser Cys Pro Asp Ala Glu 
45 50 55 

gee gtc gtc cgc agg ate gtc gee aag gee gtc caa gag gac ccc acg 
Ala Val Val Arg Arg He Val Ala Lys Ala Val Gin Glu Asp Pro Thr 
60 65 70 

gee aac gcg ccg ctg etc agg etc cac ttc cac gac tgc ttc gtc egg 
Ala Asn Ala Pro Leu Leu Arg Leu His Phe His Asp Cys Phe Val Arg 
75 80 85 

ggc tgc gac ggc tec gtg etc gtc aac tec ace agg ggg aac acg gcg 
Gly Cys Asp Gly Ser Val Leu Val Asn Ser Thr Arg Gly Asn Thr Ala 
90 95 100 105 



gag aag gac gee aag ccc aac cac acg ctg gac gee ttc gac gtc ate 

42 



Glu Lys Asp Ala Lys Pro Asn His Thr Leu Asp Ala Phe Asp Val lie 
110 115 120 




330 



335 



340 



345 



gag ate agg aag agg tgc gec ttt gtc aac tag etagegatat gctggattgt 
Glu lie Arg Lys Arg Cys Ala Phe Val Asn * 
350 355 

actttgtacc ctctcgcctt aattaaaatt taaatgctgg agtttcacct aaaaaaaa 

<210> 33 
<211> 355 
<212> PRT 
<213> Zea mays 



<400> 33 



Met 


Tvr 


Thr 


Ala 


Met 


Ala 


Ala 


Arg 


Pro 


Leu 


Leu 


Leu 


Pro 


Pro 


Pro 


Val 


i 








5 










10 










15 




Leu 


Leu 


Leu 


Leu 


Val 


Val 


Leu 


Ala 


Ala 


Ser 


Ser 


Ala 


Ala 


His 


Gly 


Tyr 








20 










25 










30 






Glv 


Ala 


Tvr 


Glv 


Tvr 


Gly 


Asp 


Ala 


Ala 


Ala 


Glu 


Leu 


Arg 


Val 


Gly 


Phe 






35 










40 










45 








Tvr 


Lys 


Asp 


Ser 


Cys 


Pro 


Asp 


Ala. 


Glu 


Ala 


Val 


Val 


Arg 


Arg 


He 


Val 




50 










55 










60 










Ala 


Lys 


Ala 


Val 


Gin 


Glu 


Asp 


Pro 


Thr 


Ala 


Asn 


Ala 


Pro 


Leu 


Leu 


Arg 


D D 








70 










75 










80 


Leu 


His 


Phe 


His 


Asp 


Cys 


Phe 


Val 


Arq 


Gly 


Cys 


Asp 


Gly 


Ser 


Val 


Leu 










R 5 

O J 










90 










95 




Val 


Asn 


Ser 


Thr 


Ara 


Glv 


Asn 


Thr 


Ala 


Glu 


Lys 


Asp 


Ala 


Lys 


Pro 


Asn 








i on 

-L \J \j 










105 










110 






His 


Thr 


Leu 


Asp 


Ala 


Phe 


Asp 


Val 


He 


Asp 


Asp 


He 


Lys 


Glu 


Ala 


Leu 






1 1 q 










120 










125 








Glu 


Lys 


Arg 


Cvs 


Pro 


Glv 


Thr 


Val 


Ser 


Cvs 


Ala 


Asp 


He 


Leu 


Ala 


He 




i 

X J \J 










135 










140 










Ala 


Ala 


Ara 


Asp 


Ala 


Val 


Ser 


Leu 


Ala 


Thr 


Lvs 


Val 


Val 


Thr 


Lys 


Gly 


1 4 5 










150 










155 










160 


m v 




Ser 


A TCI 


Asp 


Glv 


Asn 


Leu 


Tvr 

JL 


Gin 


Val 


Glu 


Thr 


Gly 


Arg 


Arg 










165 










170 










175 




Asp 


Gly 


Arg 


Val 


Ser 


Arg 


Ala 


Lys 


Glu 


Ala 


Val 


Lys 


Asn 


Leu 


Pro 


Asp 








180 










185 










190 






Ser 


Met 


Asp 


Gly 


He 


Arg 


Lys 


Leu 


He 


Arg 


Arg 


Phe 


Ala 


Ser 


Lys 


Asn 






195 










200 










205 








Leu 


Ser 


Val 


Lys 


Asp 


Leu 


Ala 


Val 


Leu 


Ser 


Gly 


Ala 


His 


Ala 


He 


Gly 




210 










215 










220 










Lys 


Ser 


His 


Cys 


Pro 


Ser 


He 


Ala 


Lys 


Arg 


Leu 


Arg 


Asn 


Phe 


Thr 


Ala 


225 










230 










235 










240 


His 


Arg 


Asp 


Ser 


Asp 


Pro 


Thr 


Leu 


Asp 


Gly 


Ala 


Tyr 


Ala 


Ala 


Glu 


Leu 










245 










250 










255 




Arg 


Arg 


Gin 


Cys 


Arg 


Arg 


Arg 


Arg 


As P 


Asn 


Thr 


Thr 


Glu 


Leu 


Glu 


Met 








260 










265 










270 






Val 


Pro 


Gly 


Ser 


Ser 


Thr 


Ala 


Phe 


Gly 


Thr 


Ala 


Tyr 


Tyr 


Gly 


Leu 


Val 






275 










280 










285 








Ala 


Glu 


Arg 


Arg 


Ala 


Leu 


Phe 


His 


Ser 


Asp 


Glu 


Ala 


Leu 


Leu 


Arg 


Asn 




290 










295 










300 










Gly 


Glu 


Thr 


Arg 


Ala 


Leu 


Val 


Tyr 


Arg 


Tyr 


Arg 


Asp 


Ala 


Pro 


Ser 


Glu 


305 










310 










315 










320 


Ala 


Ala 


Phe 


Leu 


Ala 


Glu 


Phe 


Gly 


Ala 


Ser 


Met 


Leu 


Asn 


Met 


Gly 


Arg 










325 










330 










335 




Val 


Gly 


Val 


Leu 


Thr 


Gly 


Ala 


Gin 


Gly 


Glu 


He 


Arg 


Lys 


Arg 


Cys 


Ala 



44 



340 

Phe Val Asn 
355 



345 



350 



<210> 34 

<211> 1391 

<212> DNA 

<213> Zea mays 

<220> 
<221> CDS 

<222> (103) . . . (1089) 
<400> 34 

ggacgagact cgcagctagc tgacacggcc gagaagcagc ttgcattgca ggcgtagtac 
gt,acccagca gcagctagca ctagcagtcc atcggagcga eg atg gtg aga agg 

Met Val Arg Arg 
1 

acg gtg ctg gcg gcg ctg ctg gtg gec gec gec etc gec ggc ggc gcg 
Thr Val Leu Ala Ala Leu Leu Val Ala Ala Ala Leu Ala Gly Gly Ala 
5 10 15 20 

egg gcg cag etc aag gag ggg ttc tac gac tac tec tgc cca cag gcg 
Arg Ala Gin Leu Lys Glu Gly Phe Tyr Asp Tyr Ser Cys Pro Gin Ala 
25 30 35 

gag aag ate gtc aag gac tac gtg aag gcg cac ate ccc cac gcg ccc 
Glu Lys lie Val Lys Asp Tyr Val Lys Ala His lie Pro His Ala Pro 
40 45 50 

gac gtc gec tec acc ctg etc cgc acc cac ttc cac gac tgc ttc gtc 
Asp Val Ala Ser Thr Leu Leu Arg Thr His Phe His Asp Cys Phe Val 
55 60 65 

&99 99C tgc gac gcg tea gtg ctg etc aac gcg acg ggc ggc age gag 
Arg Gly Cys Asp Ala Ser Val Leu Leu Asn Ala Thr Gly Gly Ser Glu 
70 75 80 

gcg gag aag gac gcg gcg ccc aac ctg acg ctg cgc ggc ttc ggc ttc 
Ala Glu Lys Asp Ala Ala Pro Asn Leu Thr Leu Arg Gly Phe Gly Phe 
85 90 95 100 

ate gac cgc ate aag gcg ctg etc gag aag gag tgc ccc ggc gtg gtg 
lie Asp Arg lie Lys Ala Leu Leu Glu Lys Glu Cys Pro Gly Val Val 
105 110 115 

tec tgc gee gac ate gtc gcg etc gee gec cgc gac tec gtc ggc gtc 
Ser Cys Ala Asp lie Val Ala Leu Ala Ala Arg Asp Ser Val Gly Val 
120 125 130 

ate ggc ggt ccg ttc tgg age gtg ccg acg ggg agg cgc gac ggc acc 
lie Gly Gly Pro Phe Trp Ser Val Pro Thr Gly Arg Arg Asp Gly Thr 
135 140 145 



gtg tec ate aag cag gag gcg ctg gac cag ate ccc gcg ccc acc atg 

45 



Val Ser He Lys Gin Glu Ala Leu Asp Gin He Pro Ala Pro Thr Met 
150 155 160 



aac ttc acc caa etc etc cag tec ttc cag aac aag age etc aac etc 
Asn Phe Thr Gin Leu Leu Gin Ser Phe Gin Asn Lys Ser Leu Asn Leu 
165 170 175 180 

gee gac etc gtc tgg etc tea ggg get cac acg ate ggc ate tec caa 
Ala Asp Leu Val Trp Leu Ser Gly Ala His Thr He Gly He Ser Gin 
185 190 195 

tgc aac tec ttc age gag cgc ctg tac aac ttc acg ggg cgc ggc ggg 
Cys Asn Ser Phe Ser Glu Arg Leu Tyr Asn Phe Thr Gly Arg Gly Gly 
200 205 210 

ccc gac gac gcg gac ccg teg ctg gac ccg ctg tac gec gcg aag ttg 
Pro Asp Asp Ala Asp Pro Ser Leu Asp Pro Leu Tyr Ala Ala Lys Leu 
215 220 225 

egg etc aag tgc aag acg ctg acg gac aac acg acg ate gtg gag atg 
Arg Leu Lys Cys Lys Thr Leu Thr Asp Asn Thr Thr He Val Glu Met 
230 235 240 

gac ccc ggc age ttc cgc acc ttc gac ctg age tac tac cgc ggc gtg 
Asp Pro Gly Ser Phe Arg Thr Phe Asp Leu Ser Tyr Tyr Arg Gly Val 
245 ' 250 255 260 

etc aag egg egg ggc ctg ttc cag tec gac gee gcg etc ate acc gac 
Leu Lys Arg Arg Gly Leu Phe Gin Ser Asp Ala Ala Leu He Thr Asp 
265 270 275 

gee gee tec aag gee gac ate etc age gtg ate aac gcg ccg ccc gag 
Ala Ala Ser Lys Ala Asp He Leu Ser Val He Asn Ala Pro Pro Glu 
280 285 290 

gtg ttc ttc cag gtc ttc gcg ggc tec atg gtc aag atg ggc gee ate 
Val Phe Phe Gin Val Phe Ala Gly Ser Met Val Lys Met Gly Ala He 
295 300 305 

gag gtc aag acc ggc tec gag ggc gag ate agg aag cac tgc gee etc 
Glu Val Lys Thr Gly Ser Glu Gly Glu He Arg Lys His Cys Ala Leu 
310 315 320 

gtc aac aag cac tag gcggcggaat teatgeggga gatggctcca ttgctcgcaa 

Val Asn Lys His * 

325 

aaaaatcctt gtgagacaca caacatgctc tgeatctgea ggcgttgtcg tcaccttggt 

ggacgtagta categgtgea tggattatct gttgtttaat ttgtacgttc agttcattct 

gtttcttgta ttcttttggt tcctttcctc ttgtttattc atggatgatg aggtgtttct 

gttttattct ctggttcagc tgtaaccatg taacatgtaa ggtgcgcgtt ttgtcctaaa 

aaaaaaaaaa aaaaaaaaaa aa 

<210> 35 
<211> 328 
<212> PRT 
<213> Zea mays 
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His 


Phe 


His 




50 










55 










60 










Asp 


Cys 


Phe 


Val 




Gly 
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Gly 
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He 
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He 
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Trp 
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His 
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He 
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Arg 
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He 
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He 
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He 
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<210> 36 

<211> 1476 

<212> DNA 

<213> Zea mays 

<220> 
<221> CDS 

<222> (259) . . . (1236) 
<400> 36 

accagctgca gccacaagcg cagcgctcga cagcctcacc agccgccatc actcgcggca 60 
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# 



gtacccggcc gctgggactg caagagtggg gagtgagacg ctgctgctgt tgccgagcgc 120 

gaggagacac tactactcac tcaagagtca agactcaaca gcagcagggg cgaccgagct 180 

ctgcgtgcgt ggggagaacc ggagaaggca gcagaggagg gagggaggga gcgcgtggac 24 0 

caggctaggc gcagcagc atg ggc gcc ggg ate agg gtc ctg gcg gcg etc 2 91 

Met Gly Ala Gly lie Arg Val Leu Ala Ala Leu 
15 10 

ttg gcg gcg etc gcg gca gcc acc gcc ggc ctg acg gcg cag ctg egg 339 
Leu Ala Ala Leu Ala Ala Ala Thr Ala Gly Leu Thr Ala Gin Leu Arg 
15 20 25 

cag gac tac tac gcg get gtg tgc ccg gac ctg gag age ate gtg cgc 3 87 

Gin Asp Tyr Tyr Ala Ala Val Cys Pro Asp Leu Glu Ser lie Val Arg 
30 35 40 

gcc gcg gtg tec aag aag gtg cag gcg cag ccc gtc gcc gtg ggc gcc 435 
Ala Ala Val Ser Lys Lys Val Gin Ala Gin Pro Val Ala Val Gly Ala 

M< 45 50 55 

w 

jf«*j acc ate cgc etc ttc ttc cac gac tgc ttc gtc gag ggc tgc gac gcg 483 

Thr lie Arg Leu Phe Phe His Asp Cys Phe Val Glu Gly Cys Asp Ala 

•f! 60 65 70 75 

» 



teg gtg ate ctg gtg tec acg ggg aac aac acg gcg gag aag gac cac 531 
Ser Val lie Leu Val Ser Thr Gly Asn Asn Thr Ala Glu Lys Asp His 
80 85 90 

%• 

Q ccg age aac etc tec ctg gcc ggc gac ggc ttc gac acc gtc ate cag 579 
(*fc Pro Ser Asn Leu Ser Leu Ala Gly Asp Gly Phe Asp Thr Val lie Gin 
y, 95 100 105 

en 

gcc aag gcg gcc gtg gac gcc gtg ccg gcg tgc gcc aac cag gtg teg 62 7 

w*j Ala Lys Ala Ala Val Asp Ala Val Pro Ala Cys Ala Asn Gin Val Ser 
■ 110 115 120 

tgc gcc gac ate ctg gcg ctg gcc acc egg gac gtc att gag ctg get 675 
Cys Ala Asp lie Leu Ala Leu Ala Thr Arg Asp Val lie Glu Leu Ala 
125 130 135 

ggc ggg ccg teg tac gcg gtg gag ctg ggg agg ctg gac ggg ctg gtg 723 
Gly Gly Pro Ser Tyr Ala Val Glu Leu Gly Arg Leu Asp Gly Leu Val 
140 145 150 155 

tec atg tec acc aac gtc gac ggc aag ctg ccg ccg ccg tec ttc aac 771 
Ser Met Ser Thr Asn Val Asp Gly Lys Leu Pro Pro Pro Ser Phe Asn 
160 165 170 

ctg gac cag ctg acg age att ttc gcc etc aac aac ctg teg cag gcc 819 
Leu Asp Gin Leu Thr Ser lie Phe Ala Leu Asn Asn Leu Ser Gin Ala 
175 180 185 

gac atg att get tta tct gcg gcg cac acg gtg ggg ttc gcg cac tgc 867 
Asp Met He Ala Leu Ser Ala Ala His Thr Val Gly Phe Ala His Cys 
190 195 200 

age acg ttc teg gac egg ate cag ccg cag teg gtg gac ccg acg atg 915 
Ser Thr Phe Ser Asp Arg He Gin Pro Gin Ser Val Asp Pro Thr Met 
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ru 



» 



205 210 215 

aac gcg acg tac gcg gag gac ctg cag gcg gcg tgc ccg gcg ggg gtg 963 
Asn Ala Thr Tyr Ala Glu Asp Leu Gin Ala Ala Cys Pro Ala Gly Val 
220 225 230 235 

gac ccc aac ate gcg ctg cag ctg gac ccc gtg acg ccg cag gec ttc 1011 
Asp Pro Asn lie Ala Leu Gin Leu Asp Pro Val Thr Pro Gin Ala Phe 
240 245 250 

gac aac cag tac ttc gec aac ctg gtg gac ggc egg ggg etc ttc gec 1059 
Asp Asn Gin Tyr Phe Ala Asn Leu Val Asp Gly Arg Gly Leu Phe Ala 
255 260 265 

tec gac cag gtg etc ttc tec gac gcg egg teg cag ccc ace gtg gtg 1107 
Ser Asp Gin Val Leu Phe Ser Asp Ala Arg Ser Gin Pro Thr Val Val 
270 275 280 

**i gcg tgg gcg cag aac gec ace gac ttc gag cag gee ttc gtc gac gee 1155 
Ala Trp Ala Gin Asn Ala Thr Asp Phe Glu Gin Ala Phe Val Asp Ala 



285 290 295 



ate ace agg etc ggc cgc gtc ggc gtc aag ace gac ccg teg ctg ggg 12 03 

lW He Thr Arg Leu Gly Arg Val Gly Val Lys Thr Asp Pro Ser Leu Gly 

fU 300 305 310 315 

m 

Si gac gtc cgc cgc gac tgc gee ttc etc aac tga aaaaggatga taagegctag 12 56 

f*j Asp Val Arg Arg Asp Cys Ala Phe Leu Asn * 
J* ~ ~ 320 325 



ctagtaggtg taagcategg ctggcactca cctggaggaa gaggcegget tttggtcagt 1316 
ggtgacatct gatggatgtc caatcacgca ggatgccaaa aggcccacgc etaegcatat 13 76 



Jy! gaacggtgaa atatagegaa ctctaaatag caaacactgc tggagggctc ttggacgcta 1436 



agaaaegcta catcttctcg caaaaaaaaa aaaaaaaaaa 1476 

<210> 37 
<211> 325 
<212> PRT 
<213> Zea mays 

<400> 37 

Met Gly Ala Gly He Arg Val Leu Ala Ala Leu Leu Ala Ala Leu Ala 

1 5 10 15 

Ala Ala Thr Ala Gly Leu Thr Ala Gin Leu Arg Gin Asp Tyr Tyr Ala 

20 25 30 

Ala Val Cys Pro Asp Leu Glu Ser He Val Arg Ala Ala Val Ser Lys 

35 40 45 

Lys Val Gin Ala Gin Pro Val Ala Val Gly Ala Thr He Arg Leu Phe 

50 55 60 

Phe His Asp Cys Phe Val Glu Gly Cys Asp Ala Ser Val He Leu Val 
65 70 75 80 

Ser Thr Gly Asn Asn Thr Ala Glu Lys Asp His Pro Ser Asn Leu Ser 

85 90 95 

Leu Ala Gly Asp Gly Phe Asp Thr Val He Gin Ala Lys Ala Ala Val 

100 105 110 

Asp Ala Val Pro Ala Cys Ala Asn Gin Val Ser Cys Ala Asp He Leu 
115 120 125 
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Ser 
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Pro 


Pro 
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Asn 
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Ser 
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Ala 


Asp 


Met 


He 
190 


Ala 


Leu 


Ser 


Ala 


Ala 

X z> _> 


His 


Thr 


Val 


Gly 


Phe 
200 


Ala 


His 


Cys 


Ser 


Thr 
205 


Phe 


Ser 


Asp 


Arg 


He 

& X \J 


Gin 


Pro 


Gin 


Ser 


Val 
215 


Asp 


Pro 


Thr 


Met 


Asn 
220 
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Ala 
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Leu 
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Ala 


Ala 
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Pro 
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Val 
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Pro 
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He 
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Leu 


Gin 
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Asp 


Pro 
245 


Val 


Thr 


Pro 


Gin 


Ala 
250 


Phe 


Asp 


Asn 


Gin 


Tyr 
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Phe 


Ala 


Asn 


Leu 


Val 
260 


Asd 


Gly 
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Gly 


Leu 
265 
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Ala 


Ser 


Asp 


Gin 
270 


Val 
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Phe 


Ser 


Asp 
2 7 R 


Ala 


Arg 


Ser 


Gin 


Pro 
280 


Thr 


Val 


Val 


Ala 


Trp 
285 


Ala 


Gin 


Asn 


Ala 


Thr 
290 


Asp 


Phe 


Glu 


Gin 


Ala 
295 


Phe 


Val 


Asp 


Ala 


He 
300 


Thr 


Arg 


Leu 


Gly 


Arg 


Val 


Gly 


Val 


Lys 


Thr 


Asp 


Pro 


Ser 


Leu 


Gly 


Asp 


Val 


Arg 


Arg 


Asp 
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Ala 
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